Introduction. The amount of immature leukocytes reflects marrow response to bacterial infection, and this may be
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bias between automatic and manual counting was also assessed with Bland and Altman plots.
The normality distribution of values within the three different classes of subjects (i.e., CT, SE and SS) was then evaluated with Shapiro-Wilk test. The preliminary analysis of data revealed a non-normal distribution of values, so that results were reported as median for each class of subjects. The statistical difference was then evaluated with the nonparametric Kruskal-Wallis and Steel-Dwass-Critchlow-Fligner (pair comparison).
The diagnostic accuracy of the hematological parameters was compared with the criteria defined by the International Sepsis Definitions Conference (4) by means of receiver operating characteristics (ROC) curves, with calculation of sensitivity (SN), specificity (SP) and Correct Classification (CD). The statistical analysis was performed with Analyseit (Analyse-it Software Ltd, Leeds, UK).
Results

Correlation between XN9000 and optical microscopy
The Pearson's correlation, Passing & Bablock regression and Bland Altman bias for IG and NEUT showed better results for XN-9000 than for OM (table 1) . The Pearson's correlation (r) for the neutrophil count, between XN-9000 and OM, further increased to 0.99 (p <0.0001) for NEUT # and 0.84 (p <0.0001) for NEUT%, respectively, thus confirming the high reliability of the IG count with XN-9000.
After establishing that values were normally distributed with Kolmogorov-Smirnov CUSUM test, the resulting Passing and Bablok regressions were calculated and showed a better correlation for NEUT# rather than OM-NEUT# (y=0.99x-0.19, 
Imprecision
The within-run imprecision on XN-9000 was comprised between 2.2% (mean value 1.58 x10 9 /L) and 24% (mean value, 0.10 x10 9 /L) for IG#, and between 2.9% (mean value 21.5%) and 25.1% (mean value 4.2%) for IG%, respectively. It is noteworthy that the sample with the largest imprecision was flagged with the alarm "Abn scattergram", which clearly reflects the unsuitability of XN-9000 for identifying IGs at these threshold values (table   2) .
Moreover, the imprecision calculated as CV on the average of 40 consecutive working days for IG# and IG% ranged between 3.2% and 4.3% (table 3), thus proving that the automated IG count on XN-9000 is robust and precise.
Diagnostic accuracy
The age of the three patient groups was not significantly different, although CT (65±17 years) were basically younger than both SE (66±12 years) and SS (64±18 years). The sex distribution was 27% females and 73% males in CT, 27% females and 73% males in SE, and 100% males in SS, respectively. As shown in table 4, the median values of WBC, NEUT#, NEUT%, OM-NEUT#, OM-NEUT%, IG#, IG%, OM-IG#, OM-IG% and CRP progressively increased in parallel with the severity of disease that is from CT to SE and SS.
The AUC for diagnosing SE and SS versus CT (figure 1) was always greater for WBC, NEUT# and NEUT% than for the other parameters (table 5) . Moreover, the Area Under the curve (AUC) of IG# was also greater than that of OM-IG# (p<0.0001) and equal to that of CRP. In particular, although this biomarker exhibited a remarkably high SN (i.e., 0.98), its diagnostic usefulness may be strongly impaired by the very modest SP (i.e., 0.12) Interestingly, combined with the conventional diagnostic criteria for sepsis (i.e., leukocytosis with WBC> 12.00 x10 9 /L, or leukopenia with WBC <4.00 x10 9 /L, or normal WBC count with 10% immature WBC) 4 , a 10% cut-off for An interesting clinical consideration emerges from the analysis of data in table 5, wherein the diagnostic concordance between laboratory criteria and clinical diagnosis was 61% and 74% using 10% or 0.150 x10 9 /L IG cut-offs, respectively. Therefore, the good correlation with OM, the low imprecision and the excellent diagnostic accuracy support the conclusion that XN-9000 may be regarded as a reliable approach for IG counting.
Discussion
Despite important therapeutic improvement, sepsis remains a major healthcare issue, due to the high mortality worldwide. The prognosis of this condition is strongly influenced by timely diagnosis, so that the introduction of easy, inexpensive and rapid tests should be regarded as an appealing perspective.
Overall, the results of our study show that the new Sysmex XN-9000 displays optimal performance for IG counting, in terms of both imprecision and correlation with OM, which still remains the reference method. Interestingly, the imprecision of IG on the XN-9000 seems even better than that of IG compared with the previous generation Sysmex analyzers and OM. (6, 7, 10 ) The analysis of bias shows that the XN-9000 exhibits a trend towards overestimation of both IG# and IG% compared to OM, an aspect that was previously described by Maenhout et al. (9) However, unlike data reported by Maenhout, in our study the diagnostic accuracy of IG# and IG% on XN-9000 was characterized by significantly better AUC (p <0.0001) than those exhibited by the same parameters obtained with OM (OM-IG # and OM-IG% ) (table 4 and 5).
In a previous paper by Ansari-Lari et al., (8) the observation of increased IG measurements on the Sysmex XE-2100 was shown for infection and sepsis, as well as the biological and clinical relevance of this phenomenon even if IG count lacked sensitivity, as confirmed by our study. Indeed, the diagnostic performance measured in the present study was lower than that reported by Ansari-Lari and others, (8, 17) and this is clearly attributable to the fact that we used a more suitable control population (i.e., ICU patients) rather than a group of healthy controls. Unlike in our study, moreover, Ansari-Lari did not use the validated criteria of the International Sepsis Definition Conference (4) for diagnosing sepsis.
Interestingly, the adoption of a 10% cut-off for IG% on XN-9000 rather than for IL on OM in patients with a normal WBC count was characterized by satisfactory diagnostic performance for the diagnosis of sepsis (i.e., 0.72 SN and 0.75 SP, respectively). The SE could also be further improved by using a threshold of 0.150 x10 9 /L for IG# (i.e., 0.86 SE), which was however counterbalanced by a much lower SP (i.e., 0.46). According to the AUC, the diagnostic performance of both IG# was comparable to that of CRP (i.e., AUCs of 0.70 versus 0.72), but the CD of the former parameter was even better (i.e., 61% versus 44%). Interestingly, in the same condition, the use of NEUT# and NEUT% parameters showed an AUC and CD of 0.79 versus 0.69 and 72% versus 80% respectively.
We can conclude that the assessment of both IG# and IG% appears suitable and reliable using XN-9000. Despite a modest overestimation, the excellent diagnostic accuracy of IGs analysis on XN-9000 may represent a valid and reliable alternative to assessment of IL with OM for diagnosing sepsis in the ICU. This approach also carries some real benefits, such as the lower cost, high throughput, and shorter turnaround time compared to OM. Even more importantly, the opportunity to include novel hematological parameters such as IGs or NEUT in the diagnostic algorithms may help overcome the inherent limits of those currently employed (e.g., ILs), thus helping to develop newer score systems that may ultimately improve the diagnosis of sepsis. 
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